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INTRODUCTIOCN

[n response to the requirements of Part I[II-H, NPDES Permit No. FL0000159
lated July 9, 1979 for Crystal River Units 1, 2, and 3, Florida Power
Corporation prepared an ecological monitoring program for the area adjacent
to the Crystal River power plant site The ecological monitoring program is
lesigned to address the objectives of a 316 demonstration as set forth in:
Interagency 316(a) Technical Guidance Manual and Guide for Thermal Effects
Sections of Nuclear Power Facilities Environmental Impact Statements" and
"Guidance for Evaluating the Adverse Impact of Cooling Water Intake Struc-
tures on the Aquatic Environment: Section 316(b) P.L. 92-500."

Comparisons of data (control versus effected areas) will be made within the
proposed study and with previous studies, where appropriate. The coastal
area west of the power plant is characterized by salt marsh dominated by
Juncus roemarianus with anarrow bands of Spartina lo near the
water's edge The bottom in the adjacent coastal marine area is comprised
>f sand, mud, shell hash (oyster bars), and exposed lime rock with scattered
patches of seagrass, attached benthic algae, and attached benthic inverte-
bDrates.

The sampling program was designed primarily to address the
impacts

Thermal i ct C 1 of the power plant

[ntake of larval entrainment and adult

e
impingement

ther elements of the program relate to the distribution and movement of

surface sediments in the discharge area and tc the effects of spoil banks
along the intake canal on blue crab migration

The Crystal River monitoring program is summarized in Table 1-1 This table
indicates the types of sampling, number of sampling stations, number of
replicates, frequency of sampling, total number of samples, and the overal
luration of sampling Each element of the program falls under one of four
major headings Benthos, [mpingement and Entrainment, Fisheries, and
Physical Studies




Study Componeat

e Benthos

A.

Benthic core

Macrophyte mapping

Aerial photographs

Oyster reef

Salt marsh program

Physical

a. Chlorophyll 'a'
b. Sediment

¢. Photometry

d. Turbidity, D.O.,

pH, Salinity,
Temperature

e. Sediment Temp-
erature, Eh
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TABLE 1-1

SUMMARY OF ECOLOGICAL PROGRAM
CRYSTAL RIVER STUDIES

No. of
Stations

20
20

50
9(intens.)
9(intens.)
9(intens.)

9

-

40
20

No. of
_Rep.

6(+2)
6(+2)

10

90

24

2 depths
3

1 profile
multiple
depth

1 depth
1 depth

Frequency

Quarterly
6 wks

Quarterly +

1 Preliminary
wks

wks

wks

L - -8

3 times

Monthly &
Bimonthly

6 wks

Weekly

Quarterly
Weekly

Weekly

Quarterly
6 wks

1 of 2

Total No.
_Samples

600
1200

3000
900

450
270

14580

1920

1040
1200
2600
5200

200
200

Study
Period

15
15

15
15
15
15
15

12

15

15
15
15
15

15
15

mos



II. Impingement and Entraiament
A. Impingement
B. Entrainment

I111. Fisheries

A.

i

Trawl

Seines
Drop net

Creek trawls

Crab traps

Crab impingement

Iv. Physical Studies

A.

Suspended loads
Bathymetry
Short-term
Long-Term
Meteorology

Temperature profiles
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No. of

15

120

16

51

1

Variable

TABLE 1-1 (Cont)

4

analyses

Frequency

Weekly +
3 times

Biweekly
day/night

Monthly
(night)

Monthly
Monthly

Monthly
(day)

17 times

17 times

Biweekly

Cont inuous
Cont inuous

Variable

2 of 2

Total No.
Samples

660

2880

756

96
48

336

2040

17

5120
1 survey
Variable
Variable
Variable

Variable

Study
Period

12

15

12

12

12

12

12

15

moco



2.0 SUMMARY OF PROGRESS

2.1 FIELD COLLECTIONS

All field collections were made according to schedule. No major problems
were encountered. A summary of the field collections made during the first
two quarters is shown in Table 3-1.

2.2 LABORATORY ANALYSES

Laboratory analyses of samples collected in the various components of the
program are progressing smoothly. As expected, meroplankton (entrainment)
samples were heavy during the spawning season and, therefore, laboratory
analysis has lagged well behind the field coliections. However, analyses
have accelerated and should be up to date by April 1984. Analysis of
benthos samples currently lags by several weeks, but all other components
are progressing according to schedule. A summary of the status of labora-
tory analysis is shown in Table 2-2.

2.3 DATA COMPUTERIZATION

2.3.1 Input

Data have been entered (to date) for the following samples:

&, Benthic core samples from the June, July, September, October, and
November samplings.

b. Oyster reef samples from the July, August, September, October,
November, December, January, and February samplings.

g. Salt marsh samples from the June, July, September, October, and
December samplings.

d. Macrophyte samples from the Junme, July, August, September,
October, December, and January sampliings.

e. Photometry, temperature, salinity, and pH measurements from June
through mid February.

f. Turbidity and chlorophyll "a" samples through mid February.
8. Impingement samples from June through February.

h. Entrainment samples through the week of October 27.

. Fisheries samples from June through February.

3. Suspended solids samples through mid February.

k. Crab tagging data from September through December.
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Processing

Data files are received by SWEC on diskettes, logged in, and read into the
SWEC computer. Data sets have been received for all program elements for
which data were collected in the third quarter Because laboratory analysis
and data handling lag field collection, data for some elements are r>t yet
complete. Four entrainment samplings are represented covering through
September 14 The third quarterly benthic core sampling is available but
the January interim sampling is not Salt marsh data from January and
February has not yet been input and processed. Water quality and impinge~-
ment data is lacking oniy the last two weeks of the quarter, however, the

water quality tables are only generated when at least four weeks of data are
available. Thus only December and January data are provided

The data files received by SWEC were checked for completeness and accuracy
with the aid of a computerized summary and variable range review Where
necessary, corrections are made and the data are then incorporated into the
verified data file Summary data tables are generated from this file

PHYSICAL MODELIN

The interpretation and processing of the August 1983 current meter and ti
gauge data is complete In prepaiation for inclusion in and comparison w
the mathematical models, month-long plots have been prepared for all

stations The data received include current speed and direction: wa

temperature from both instruments; salinity, 2nd tide height The tide
pressure readings were corrected for variations in barometric ressure as
p

the tide height was determined. All data has been reduced to yield 30-

minute averages

The January 1984 data have been interpreted and placed on 3-track tape

Data processing and plotting of these data will occur during the beginning
)f the fourth quarter

Th results of both the August 1983 and January 1984 plume delineation
surveys are given in Section 4.5 In preparing these figures replication of

L ’

measurements was nfirmed, data were reduced by averaging replicate values
ind the values for surface and bottom entered on base maps At least
<0 stations are reported on each map. The figures depict the results of
< surveys (1 semidiurnal and 1 mixed tide condition), for each of two
seasons, and both salinity and temperature are shown

The data for the August 1983 vertical current profiling have been reduced t
yield lepth averaged speed and direction The average direction wa
btained by averaging velocity components and determining the direction of
the resultant Jt the 16 stations where current meters were deployed,
were representative of river inflo At the river stations a cross sec-
tional average was obtained

B4~ 14498-48C




Calibration ot models was begun during this quarter and

lhis task includes amuch additional preparation of the data int

the meodel requires [mprovements to the grid layout were made
simulated values prior to receiving the final processed field data

*

) the model > a necessary modification resulting from the

semipermeable boundaries, were completed and tested.




TABLE 1

FIELD COLLECTIONS MADE TO DATE (3/2/84)
CRYSTAL RIVER STUDIES

No. of No. of
Collection Stations Samples
Task Dates Sampled Collected Comment s
I.A. Benthic Core 6/13-14/83 40 320 No problems
7/25/83 20 160 No problems
9/7-8/83 40 320 No problems
10/13/83 20 160 No problems
11/22-23/83 40 320 No problems
1/4/84 20 160 No problems
2/22-23/84 40 320 No problems
[.B. Oyster Reef
1. Oysters 7/11-15/83 9 5,670 Deployed
8/8-9/83 9 810 Deployed
8/8-9/83 9 810 Retrieved
9/15-16/83 9 810 Deployed
9/15-16/83 9 1,620 Retrieved
10/11~-12/83 9 810 Deployed
10/11-12/83 9 810 Retrieved
11/8-9/83 9 810 Deployed
11/8-9/83 9 1,620 Retrieved
12/14-15/83 9 810 Deployed
12/14-15/83 9 810 Retrieved
1/10-11/84 9 810 Deployed
1/10-11/84 9 1,620 Retrieved
2/8-10/84 9 810 Deployed
2/8-10/84 9 810 Retrieved
2. Associated Fauna 8/8-9/83 9 27 Collected
9/15-16/83 9 27 Collected
10/11-12/83 9 27 Collected
11/8-9/83 9 27 Collected
12/14~15/83 9 27 Collected
1/10-11/84 9 27 Collected
2/8-10/84 9 27 Collected
[.C. Salt Marsh 6/13-17/83 8 192 No problems
7/24-29/83 8 192 No problems
9/8-14/83 8 192 No problems
10/24~-28/83 8 192 No problems
12/8-12/83 8 192 No problems
1/23-26/84 8 192 No problems
I.D. Macrophytes
1. Ground truthing 6/20-24/83 50 500 No problems
9/14~16/83 50 500 No problems
12/5-8/83 50 500 No problems

B&4~14498-43B



IVER STUDIES (Cont

\'l. )t \{,\ f
lection Stations Samples
_Dates Samp led Collected omme n

[ntensive monitorin 6/2 30/83 3 ) Unable t

Lips J seagrassbed
stations 1in
thermal area
No problems
No problems
No problems
No problems
No problems

[ntensive mon Unable to find
Juadrats stations i1n thermal
area
No probl
No prool
No prooi
No probl
No probl

Jeagrass growth /2] 0/83 ) ) ;,ppp4
Retrieved
Clipped
Retrieved
l sta ]
.lipped
Retrieved
Clipped
Retrieved
lipped
Retrieved
lipped

Retrieved

Photography 27 ) l ! No photography
juring May-

July because
)f ground haze
No problems

No problems

A ut

indow




CRYSTAL RIVER STUDIES (Cont'd)

No. of No. of
Collection Stations Samples
Task Dates Sampled Collected Comments
7/12/83 40 - 3 sta. out of
T-C window
7/20/83 40 - 1 sta. out of
T-C window
7/26/83 40 - Window met
8/3/83 40 - Window met
8/10/83 40 - Window met
8/19/83 40 - Window met
8/24/83 40 - 1 sta. out of
T-C window
8/30/83 40 - Window met
9/6/83 40 - 1 sta. out of
T-C window
9/12/83 40 - 2 sta. out of
T-C window
9/19/83 40 - 2 sta. out of
T-C window
9/27/83 40 - 8 sta. out of
T-C window
10/5/83 40 - 1 sta. out of
T-C window
10/10/83 40 - 10 sta. out of
T-C window
10/18/83 40 - 1 sta. out of
T-C window
10/26/83 40 - 6 sta. out of
T-C window.
No light data for
sta. 1-10.
11/2/83 40 - Window met
11/9/83 40 - 6 sta. out of
T-C window
11/16/83 40 Window met
11/21/83 40 5 sta. out of
T-C window
12/2/83 40 Window met
12/7/83 39 8 sta. out of
T-C window
12/16/83 40 - Window met
12/21/83 40 - 8 sta. out of
T-C window
12/28/83 40 - 1 sta. out of
T-C window
1/5/84 40 - 7 sta. out of
T-C window
1/12/84 39 - 1 sta. out of
T-C window
1/16/84 40 - Window met
1/23/84 40 - 6 sta. out of
T-C window
1/30/84 40 - Window met
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CRYSTAL RIVER STUDIES (Cont'd)

No. of No. of
Collection Stations Samples

Task Dates Sampled Collected Comments
2/7/84 40 - 5 sta. out of
T-C window
2/14/84 40 - Window met
2/21/84 40 - 7 sta. out of
T-C window
2/27/84 36 (T,S) - Bad storm
28 (light)
32 (pH)

2. Turbidity 6/9/83 40 73 No problems
6/15/83 40 73 No problems
6/22/83 40 78 No problems
6/30/83 40 71 No problems
7/7/83 40 78 No problems
7/12/83 40 74 No problems
7/20/83 40 81 No problems
7/26/83 40 76 No problems
8/3/83 40 17 No problems
8/10/83 40 75 No problems
8/19/83 40 85 No problems
8/24/83 40 93 No problems
8/30/83 40 66 No problems
9/6/83 40 74 No problems
9/12/83 40 67 No problems
9/19/83 40 79 No problems
9/27/83 40 61 No problems
10/5/83 40 77 No problems
10/10/83 40 62 No problems
10/18/83 40 78 Neo problems
10/26/83 40 59 No problems
11/2/83 40 77 I Lost in

transit

11/9/83 40 67 No problems
11/16/83 40 76 No problems
11/21/83 40 67 No problems
12/2/83 40 77 No problems
12/7/83 40 61 No problems
12/16/83 40 67 1 Sample Lost
12/21/83 40 58 No problems
12/28/83 40 78 No problems
1/5/84 ] 64 No problems
1/12/84 40 68 No problems
1/16/84 40 75 No problems
1/23/84 40 61 No problems
1/30/84 40 71 No problems
2/7/84 40 65 No problems
2/14/84 40 75 No problems
2/21/84 40 64 No problems
2/27/84 32 64 Bad storm
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CRYSTAL RIVER STUDIES (Cont'd

No > £ No. of

Collection Stations Samples
Dates Sampled Collected ~omments

6/9/83 ) 15 No problems
6/15/83
22/83
30/83
/7/83
12/83

No problems
No problems
No problems
No problems

o Co oo

No problems
No problems
No problems
No prob’ ems
No problems
No problems
No problems

No problems
3 samples lo:
No problems
No problems
No problems
Tech. error
1 sta. miss

o U

¢ OO OO

No problems
No problems
No problems
No problems
No problems
No problems
No problems
No problems

X

No problems
No problems
No problems
No problems
No problems
No problems
No problems
No problems

0o Co 0o G0 0 00 00 0o 0 ®

No problems

oo

No problems
No problems
No problems

NN
(® o]

No problems

Sediments

[OC & granulometry )/ 1 ) 120 problems

problems
problems
problems

problems
problems
problems
problems




CRYSTAL RIVER STUDIES (Cont'd)

No. of No. of
Collection Stations Samples

Task Dates Sampled Collected Comments
3. Temp., Eh 6/13-14/83 40 40 No problems
7/25/83 20 20 No problems
9/7-8/83 - 40 40 No problems
10/13/83 20 20 No problems
11/22-23/83 40 40 No problems
1/4/84 20 20 No problems
2/22-23/84 40 40 No problems
II.A. Impingement 6/6-7/83 2 8 No problems
*Crabs collected 6/13-14/83 2 8 No problems
held, tagged, 6/23-24/83 1 - Basket broke
and released 7/1-2/83 2 8 No problems
7/5-6/83 2 8 No problems
7/14-15/83 2 8 No problems
7/19-20/83 3 10 Basket broke
7/25-26/83 3 12 No problems
8/4-5/83 3 12 No problems
8/9-10/83 3 10 Operator error
8/15-16/83 3 12 No problems
8/25-26/83 3 12 No problems
9/1-2/83 3 12 No problems
*9/7-8/83 3 12 No problems
*9/17-18/83 3 12 No problems
*9/21-22/83 2 8 No problems
*9/28-29/83 2 8 Yo problems
*10/3~4/83 3 12 No problems
*10/11-12/83 3 12 No problems
*10/21-22/83 2 8 No problems
*10/24-25/83 3 12 No problems
*11/2-3/83 3 11 Unit 1 offline
0300
*11/12-13/83 3 7 Operator error
at Unit 1, Unit 2
offline.
*11/17-18/83 3 11 Basket brnke
Unit 2 0300
#*11/23-24/83 3 12 No problems
*12/3-4/83 3 12 No problems
*12/9-10/83 3 12 No problems
*12/16~-17/83 3 12 No problems
*12/20-21/83 3 12 No problems
*12/29-30/83 3 12 Many dead fish
on screens
1/4-5/84 3 12 No problems
1/10-11/84 3 12 No problems
1/17-18/84 3 12 No problems
1/26-27/84 3 12 No problems
1/30-31/84 3 12 No problems
2/7-8/84 3 12 No problems
2/14~15/84 $ 12 No problems
2/25-26/84 3 12 No problems
2/29-3/1/84 3 12 No problems
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CRYSTAL RIVER STUDIES (Cont'd

No. of No. of
Collection Stations Samples

- . . - }
lask ) N e __ Dates Sampled .ollected Comments

[mpingement

oo
o 0o W
W W

No problems

4

No problems

No problems

O 0o
RN -
oo onWn

No problems

e =}
g W

24-25/83 . No problems
23-24/83 No problems
20-21/83 3 3 No problems
26=2

25-26/84 No problems

N - O

7/84 3 No problems

Eatrainment 23-25/83 15 No probl
6-8/83 No probl
21-22/83 ‘ ) No probl
1-2/83 . No prob
15-17/83 5 No probl

8/31-9/1/83 15 No probl

9/14-15/83 No probl

9/27-29/83 5 ) No prob

10/11-13/83 : 2f No .“F',‘f"

10/24-28/83 5 Sta. L
located
bed

o

No prv.)b

0

No probl
No prob
No prob
No probl

o

O

12
19
La
19
A&
120
12
12

o

No probl
No P rob

-~

No prob

NN
o

o

No probl

Fisheries

» ‘
rawl ———
prot

prob
probl

- NN

probl
prob
probl
prob
pr D

probl

e
'

4

4

w

probi
prot
pro

NN

NN
N W oe

[
O S S
- 00 00 oo
o e WwWwwoe

prob

probl

4

probl
probl

o 00 00 0o G0 00 00 O®

probl

o0

prob
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CRYSTAL RIVER STUDIES (Cont'd)

No. of No. of
Collection Stations Samples
Task Dates Sampled Collected Comments
3. Drop net 7/5-6/83 2 4 No problems
7/27-28/83 2 4 No problems
8/22-23/83 2 4 No problems
9/22-23/83 2 4 No problems
10/18-19/83 2 4 No problems
11/15-17/83 2 A No problems
12/13-14/83 2 4 No problems
1/24-25/84 2 4 No problems
2/20-23/84 2 4 No problems
4. Creek trawls 7/26-27/83 4 28 Nc problems
8/22-24/83 < 28 No problems
9/21-22/83 4 28 No problems
10/18-19/83 4 28 No problems
11/15-16/83 - 28 No problems
12/12-14/83 4 28 No problems
1/23-26/84 4 28 No problems
2/22-23/84 o 28 No problems
5. Crab tagging 9/5-6/83 24 120 Deployed
9/12-13/83 24 115/120 91 tagged
9/19-20/83 24 118/120 88 tagged
9/26-27/83 24 11e/120 102 tagged
10/3-4/83 246 120/120 95 tagged
10/10-11/83 24 120/120 119 tagged
10/17-18/83 246 119/120 120 tagged
10/24-25/83 26 118/120 151 tagged
10/31-11/83 24 120/120 91 tagged
11/7-8/83 24  120/120 211 tagged
11/14~-15/83 24  120/120 353 tagged
11/21-22/83 24 120/120 642 tagged
11/28-30/83 26 120/120 576 tagged
12/5-6/83 246 119/120 720 tagged
12/12-13/83 26 119/120 716 tagged
12/19-20/83 24 120/120 729 tagged
12/26-27/83 24 120/120 742 tagged
12/31-1/1/84 24 120/120 194 tagged
IV.A.1. Bathymetry 6/6-7/83 1 survey - Weather
problems
6/13-14/83 1 survey .- Half complete
6/28-30/83 1 survey -- All complete
11/21/83 1 survey .- J transects
IV.A.2. Short Term
1. Tide Gauges 8/1-30/83 16 16 75% data
recovery
2. Current Meters 8/1-30/83 16 16 95% data
recovery
B4~-14498-43B 8
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CRYSTAL RIVER STUDIES (Cont'd)

No. of No. of
Collectiocn Stations Samples
Task Dates Sampled Collected Comment s
1/16/84 40 75 No problems
1/30/84 40 7 No problems
2/14/84 40 75 No problems
2/27/84 32 63 Bad storm

IV.C. Meteorology

B4~14498-438

Station fully operational except for the
period 8/5-25/83 when lightning struck
and damaged the system.
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3.0 SUMMARY OF FINAL ANALYSES

3.1 INTRODUCTION

The following is an outline of the analyses propcsed for the final report on
the Crystal River field data collected from June 1983 through August 1984.
This outline 1is provided for review and discussion at the Third Quarterly
Progress Meeting to be held on May 3, 1984.

For each category of data derived from the sampling program, the anticipated
statistical summary and/or analysis is discussed. To the extent possible,
statistical treatment of data will utilize the various procedures within the
Statistical Analysis System, Version 82.3. These procedures are suffi-
ciently broad to cover all the intended analyses and graphical displays of
data.

3.2 BENTHOS

3.2.1 Linear means analysis of total faunal density (or number), species
diversity (Shannon-Weaver) and number of species (species richness)
will be wused to compare among stations and between dates for
quarterly benthic core sampling. Dominant species will also be
analyzed in a similar manner. Six week interim samples will be used,
as needed, to confirm trends. Covariance terms will be developed
from an analysis of sediment tempera:ure, Eh, total organic carbon,
sulfide and sediment type. For each quarterly sampling date, a
matrix of faunal similarity indexes will be presented for all benthic
core stations. Group averaged sorting can then be used to cluster
stations based on similarity. In addition, stations will be grouped
based on temperature characteristices using averaged weekly
temperature data (bottom). Contrasts can then be developed for
thermal and control areas.

3.2.2 Macrophyte ground-truthing data will be used to produce seasonal maps
of the study area showing location and extent of seagrass and algae
in the study area. Linear means analysis of macrophyte percent
cover, growth rates, total standing biomass, and total shoot density
will be used to compare among stations and between sampling dates.
Dissolved oxygen, pH and photometric data will be analyzed as
potential covariates. Stations will be clustered into representative
zones (thermal, north and south controls) for development of
contrasts,

3.2.3 Linear means analysis of salt marsh data by genus (shoot density,
live and dead biomass, density of associated invertebrates) will be
used to compare among stations and between sample dates. Stations
will be compared wusing temperature ranges defined by marsh
thermograph stations,

3.2.4 Associations will be analyzed for photometry, suspended load,
turbidity, and chlorophyll a data every two weeks by station,

3.2.5 Monthly oyster reef data will be used to compare growth, weight, afd
mortality by station. Temperatures, based on weekly readings, will

B4=14498-48C 3=l



be considered by station. Abundance of spat by station will be
compared. Variation in growth, weight, and mortality will be
compared by station wusing oysters retrieved every two months to
provide information in long term fluctuations.

IMPINGEMENT

Total impingement and impingement by species for representative
important species will be estimated based on flow and unit. A yearly
rate estimate will be made for a 100 percent capacity factor.

A linear means analysis will be used to evaluate total number and
total biomass (fish and invertebrates analyzed separately) blocked on
date (or season as necessary) and compare units, time of day
(day/night), and interactions of dates, units and time of day.
Effects of wind and barge traffic will be compared within date (or
season), unit and time of day. Effects of tide and water temperature
will be fit as covariates.

ENTRAINMENT

Total plankton entrainment and entrainment by species, life stage and
time of day for the representative important species (RIS) will be
calculated based on total organism abundance in the towed nets at
sampling station C (at the POD), D, or E and 100 perceat flow through
all three units for the entire year. Where sufficient life history
data are available, these numbers of RIS planktonm will be related to
the numbers of equivalent adults.

A linear means analysis of total demsity and density of RIS during
their period of abundance in towed net samples will be conducted.
The analysis will block on date (or season as necessary) and compare
mean density among sampling stations and between day and night as
well as possible interactions of date, station and time. Effects of
temperature (continuous), tide and wind (both discrete) will be fit
as covariates.

Total plankton abundance will be plotted by dates (or seasons) .

A source term analysis will be conducted using a finite element
model. The two dimensional model will use the tidal information from
the physical modeling studies to model relative entrainment losses
from alternative plankton source locations. The locations and
relative loading densities are to be based on oblique net tows.

Data from creek and grassbed samples will be used to describe he
plankton at each station. Variation in total density will be
compared between day/night.

FISHERIES

Linear means analyses will be conducted for each gear type for total
fish and for all RIS species collected in sufficient abundance. The
analyses will compare abundance and weights among stations and dates

B4~-14498-48C 3-3



of sampling. Contrasts will group stations by thermal and control
areas.

A comparison will be made of catch by location (stations) and date of
sampling for blue and stone crabs. Size will be considered for blue
and store crabs and sex will be considered for blue crabs.

A figure will be presented illustrating movement patterns of
recaptured crabs.

PHYSICAL DATA

Short Term In situ Data - Data from the current meters and tide
gauges will be presented in graphical form. Those stations and time
periods used in the calibration or verification effort will be
presented. All parameters for a particular station, including tide
height, water temperature, salinity and curcrent vslocity, will be
presented on one figure.

Velocity Profiling - Current profiling data will be summarized in
tabular form. This table will provide vertically averaged va'ues and
ranges of current velocity for each measured profile for selected
stations. The stations to be presented are the same as in
Item 3.6 1.

Bathymetry - The bathymetric data will be presented on a base map of
the study area. This data will appear as depth values along the
transects run.

Calibration Results - The results of the calibration study will
consist of figures comparing predicted and measured values of tidal
height and current velocity for CAFE. For DISPER, predicted and
measured values of salinity will be presented. These figures will be
for selected stations and will cover both the calibration and
verification periods.

Production Run Results - CAFE results will consist of 2<4 plots
showing the currenc velocity distribution over the period of a tidal
cycle. DISPER results will consist of plots of WI distribution for
2 values of plant load under summer and winter conditions. There
will be separate plots for each of the four phases of the tidal
cycle (flood, high water slack, ebb, and low water slack).
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4.0 DATA TABLES

b1 INTRODUCTION

Summary data tables, primarily for the third quarter of the program, are
displayed in subsequent sections. They are identical in format and method
of deviation to previously submitted tables. One set of tables not pre~
viously provided is for macrophytes and the foilowing should be noted:

Percent cover for ground truthing end iotensive sampling (s
based on 10 replicates. Percentages for all species at a
station can add to more than 100 percent.

Bilomass and density information i(s an average of 5 replicates.
Growth data is an average of at least ) replicates.

Figures in Se-tion 4.5 resulted from the short-term, plume delineation
surveys. Surveys were conducted twice (o August and twice in January. One
survey each month sampled & diurnal tide and one surveyed a semidiurnal
tide. Samples of each tidal phase were taken over & 30 minute period and
then repeated. The uncircled temperatures and salisities given are the
average of the two values collected at sach station over the hour. Circled
values represent & single reading taken by & boat following & flexible route
during the same survey periods. Data for temperature (°C) and salinity
(prt) are shown in separate figures. The paired figures reprasent surface
(upper) and bottom (lower) measuraments ot & single station. Tides are
noted as ebb, flood, (WS (low water slack) and HWS (high water slack).
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SPECIES NAME
NEMERTINA SP =R4/NCHOCOELA
POLYNOID GENUS D
POLYNGID GENUS B
ETEONE MHETEROPODA
EULALTIA SANGUINEA
PARANAITIS POLYNOIDES
GYPTIS BREVIPALPA
PARBHESIONE LUTEOLA
ANCISTROSYLLIS SP.
PARANDALTA AMERICANA
EXOGONE DISPAR
NEANTHES MICROMMA
NEANTHES SUCCINEA
LAEONEREIS CULVER]
GLYCERA AMERICANA
HEMIPODUS ROSEUS
GONIADIDES CAROL INAE
DIOPATRA CUPREA
KINBERGONUPHIS SIMONI
MARPHYSA SANGUINEA
LUMBRINERIS VERRILLI
DRILONEREIS LONGA
ARABELLA IRICOLOR
HAPLOSCOLOPLOS FRAGILIS
SCOLOPLOS RUBRA
ARICIDEA PHILBINAE
ARICIDEA TAYLORI
CIRROPHORUS LYRA
POLYDORA SOCIALIS
POLYDORA WEBSTERI
CARAZIELLA HOBSONAE
PARAPRIONOSPIO PINNATA
STREBLOSPIO BENEDICTI
SCOLELEPIS TEXANA
MINUSPIO CIRRIFERA
MAGELONA PETTIBONEAE
POECILOCHAETUS JOHNSONI
SPIOCHAETOPTERUS C. OCULATUS
CAULLERIELLA SP,
THARYX ANNULOSUS
CAPITELLA CAPITATA
NOTOMASTUS LATERICEUS
MEDIOMASTUS AMBISETA
MEDIOMASTUS SP
MYRIOCHELE OCULATA
PECTINARIA GOULDII
CHONE AMERICANA
MEGALOMMA BIOCULATUM
FABRICTA SABELLA
OLIGOCHAETE
SOLARIORBIS SHIMERI
CIRCULUS SUPPRESSUS
CREPIDULA

BENTHOS ABUNDANCE BY STATION AND SPECIES

NUMBER PER SQUARE METER
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SPECIES NAME
CREPIDULA MACULOD
MITRELLA LUNATA
OLIVELLA MINUTA
GRANUL INA OVULIFORMIS
ODOSTOMIA BISUTURALIS
TURBONILLA DAaLLI
ACTEON PUNCTOSTRIATUS
ACTEOCINA CANALICULATA
BIVALVIA SP
NUCULA PROXIMA
LUCINA NASSULA
NEAEROMYA FLORIDANA
ENSITELLOPS SP
MULINIA LATERALIS
TELLINA SP
TELLINA VERSICOLOR
PARASTEROPE POLLEY
PODOCOPA SPP
HAPLOCYTHERIDA SETIPUNCTATA
CALANCIO COPEPODA
HARPACTICOID COPEPODA
BALANUS IMPROVISUS
LEUCON SP A

HALMYRAPSEUDES C¥ CUBANENSIS

APANTHURA MAGNIFICA
XENANTHURA BREVITELSON
AMPEL ISCA HOLMESI
AMPELISCA ABDITA
CYMADUSA COMPTA

BATEA CF CATHARINENSIS
COROPHIUM LACUSTRE
ERICTHONIUS BRASILIENSIS
MELITA LONGISETOSA
OGYRIDES LIMICOLA
HIPPOLYTE PLEURACANTHA
PETROLISTIHES ARMATUS
BRACHYURA SP (JUV . )
PANOPEUS HERBSTII
PINNOTHERIDAE SF
SQUILLA EMPUSA
PHASCOLION SP

PHORONIS ARCHITECTA
OPHIUROIDEA SP
AMPHIURIDAE SP
AMPHIODIA TRYCHNA
MICROPHOLIS GRACTILLIMA
MOLGUL TDAE yP

TOTAL DENSITY

TOTAL NUMBER OF

BENTHO

ABUNDA

NUMBER

fATION

ANI

1861




BENTHOS ABUNDANCE BY TATION AND SPECIES

NUMBER PER JUARE METER
OCTOBER 1983
STATION

SPECIES NAME 1 12 13 14 15 16 17 18 19
PISCES SF 0 ( 0 11
PORIFERA SP 53 11 { (
HYDROZOA SP i1 { ) 0 ( 11
ATHENARIA { { O 1
THENARIA 5P 213 0 O {
NEMERTINA SP =RHYNCHOCOELA 139 21 64 32 11
NEMATOCDA 64 21 195 0 64 11
LEPIDONOTUS VARIABILIS i ) ) 0 ) 0
POLYNOID GENUS D O ) 21 ) 0
PHOLOE SP B | { 0 0
PARAMPHINOME SfF B 21 O 0 0 ( (
PHYLLODOCE CASTANEA 0 0 ( 0 ) 11
PHYLLODOCE ARENAEL 0O ) 0 i 13 »
ETEONE HETEROPODA 0 0 0 11
PARANAITIS POLYNOIDES 0 ) 1 0 0 0
GYPTIS BREVIPALPA R ( 21 0 0
ANCISTROSYLLIS JONESI 11 O ) O
TYPOSYLLIS SP 1 1 ) 0 )
TYPOSYLLIS C¢# LUTEA O 19 { 0 ( y
EXOGONE DISPAR 217 0 21 0 { )
EXOGENE ATLANTICA 32 0 0 0
SPHAEROSYLLLIS SPP 171 ) 0O 0 O
SPHAEROSYLLIS TAYLORI 53 ) 0 0 { 21
BRANIA CLAVATA 21 12 0 0 ( O
EHLERSIA CORNUTA 1 0 0 0 (
EHLERSIA FERRUGINA 21 ( 0 0 0 ¢
HAPLOSYLLIS SPONGICOLA 2912 ) ) 0 ( (
STREPTOSYLLIS PETTIBONEAE 0 ) 0 0O
BRANCHIOSYLLIS EXILIS 21 O 0 )
NERE IDAE SP 0 171 21 843 7
CERATONEREIS IRRATABILIS 53 0 ( ) 11
NEANTHES MICROMMA 640 ) 1 ) 0
NEANTHES SUCCINEA ) 149 0 13 ) )
LAEONERE!IS CULVERI 21 i 1152 1141
GLYCERA AMERICANA 21 0 0 0 (
GLYCINDE SOLITARI¢ O 21 i 1 ) 11
GONIADIDES CAROL INAE 693 0 ( 0 0 (
KINBERGONUPHIS SIMONI 0 O 12 0 )
MARPHYSA SANGUINEA 0 11 O 1 )
LUMBRINERIS VERRILL! 192 ( 13 0 1 3195
DRILONEREIS LONGA 1" ) { O O
DORVILIEA SOCIABILIS 1 0 ( 0
SCHISTOMERINGOS RUDOLPHI 11 ) ( ) )
PETTIBONEIA SP. A 11 0 O o '
HAPLOSCOLOPLOS FOLIOSUS 0O 21 O 0 21 21 3
HAPLOSCOLOPLOS FRAGILIS 0 0 ) 0 0O
HAPLOSCOLOPLOS SP 0 i1 O 1
SCOLOPLOS RUBRA 0 ( 21 ( 21 G -
SCOLOPLOS SP 96 ) 0 ( ‘ .
ARICIDEA PHILBINAE 1" 245 224 2144 13 i1
ARICIDEA TAYLORI 213 0 127 2080 137 235

O |

ARICIDEA SP . ( iR 0
ARICIDEA CATHERINAE 131 ) ) 0




BENTHOS ABUNDANCE BY STATION AND

NUMBER PER SQUARE METER

OCTOBER 19873

STATION

15

SPECIES NAME
CIRROPHORUS LYRA
POLYDORA SOCIALIS
POLYDORA WEBSTERI
PRIONOSPIO HETEROBRANCHIA
PRIONOSPIO CRISTATA
PRIONOSPIO SP
SPIO PETTIBONEAE
PARAPRIONOSPIO PINNATA
STREBLOSPIO BENEDICTI
SCOLELEPIS TEXANA
MINUSPIO CIRRIFERA
MAGELONA PETTIBONEAE
MAGELONA CF CINCTA
POECILOCHAETUS JOMNSONI
SPIOCHAETOPTERUS ( OCULATUS
CAULLERIELLA SP
THARY X ANNULOSUS
CHAETOZONE SP
CAPITELLA CAPITATA
HETEROMASTUS FILIFORMIS
MEDIOMASTUS CALIFORNIENSIS
MEDIOMASTUS SP
PETALOPROCTUS SP
AXTOTHELLA MUCOSA
MYRIOCHELE OCULATA
SABELLARIA VULGARIS
PECTINARIA GOULDII
AMPHICTEIS GUNNERI
PISTA CRISTATA
PISTA QUADRILOBATA
THELEPUS SETOSUS
LOIMIA MEDUSA
CHONE AMERICANA
FABRICIA SABELLA
OL IGOCHAETE
GASTROPODA SP
SOLARIDRBIS SHIMERI
CAECUM PULCHELLUM
SEILA ADAMSI
EPTONIUM FOLIACEICOSTUM
MELANELLA CONDIDEA
STROMBIFORMIS HEMPHILLI
CREPIDULA PLANA
CREPIDULA MACULDSA
NATICA PUSILLA
MITRELLA LUNATA
ANACHIS SP
CANTHARUS CANCELLARIUS
NASSARIUS VIBEX
OLIVELLA SP B
OLIVELLA MINUTA
GRANUL INA OVULIFORMIS
MARGINELLA APICINA

12

11




BENTHOS ABUNDAN( 1Y TATION AND

NUMBER PER ARE MEITER
OCTOBER 1983

SPECIES NAME
MARGINELLA AUREOCINCTA
MARGINELLA LAVALLEEANA
ODOSTOMIA IMPRESSA
TURBONILLA CONRADI
TURBONILLA INTERRUPTA
TURBONILLA DALLI
ACTEON PUNCTOSTRIATUS
ACTEOCINA CANALICULATA
HAMINOE SUCCINEA
NUD IBRANCHIA SP
DOSINIA DISCUS
APLACOPHORA SP
BIVALVIA SP
NUCUL2 PROXIMA
NUCULANA ACUTA
ANADARA TRANSVERSA
GLYCYMERIS PECTINATA
MODIOLUS AMERICANUS
AMYGDALUM PAPYRIUM
DIPLODONTL PUNCTATA
MYSELLA PLANULATA
CARDITAMERA FLORIDANA
CRASSINELLA LUNULATA
LAEVICARDIUM MORTONI
TRACHYCARDIUM MURICATUM
MULINIA LATE!S
TELLINA 5P
TELLINA VERSI OrR
TAGELUS DIVISUS
SEMELE BELLASTRIATA
SEMELE SF (Juv . )
ABRA AEQUAL IS
POLYMESODA CARODL INIANA
TRANSENNELLA CONRADINA
CHIONE GRUS
HYDRACARINA
MYODOCOPA SP
PARASTEROPE POLLEX
CALANOID COPEPODA
HARPACTICOID COPEPODA
SALANUS IMPROVISUS
BALANUS VENUSTUS
MYSIDOPSIS BIGELOWI
BOWMANIELLA SP
CYCLASPILS SP B
HARGERIA RAPAX
APALTHURA CF SIGNATA
XENANTHURA BREVITEL SON
CIROLANA PARVA
FURYDICE LITTORALIS
EDOTEA TRILOBA
AMPEL ISCA HOLMESI
AMPELISCA ABDITA




SPECIES NAME

CYMADUSA COMPTA
RILDARDANUS LAMINOSA
BATEA CF. CATHARINENSIS
COROPHIUM LACUSTRE

ERICTHONIUS BRASILIENSIS
GRANDIDIERELLA BONNIEROIDES

ELASMOPUS LEVIS

MELITA LONGISETOSA
MELITA APPENDICULATA
PHOTIS MELANICUS
LISTRIELLA CF . BARNARDI
STENOTHOE CF. MINUTA
LUCONACTA INCERTA

TRACHYPENAEUS CONSTRICTUS

LUCIFER FAXONI
LEPTOCHELA SERRATORBITA
PERICLIMENES AMERICANUS
ALPHEUS SP.

HIPPOLYTE PLEURACANTHA
UPOGEBIA AFFINIS
PAGURIDAE SP.

PAGURUS BREVIDACTYLUS
PAGURUS GYMNODACTYLUS
BRACHYURA SP. (Juv.)
HETEROCRYPTA GRANULATA
PORTUNUS GIBBESII
XANTHIDAE SP.

NEOPANOPE TEXANA TEXANA
PINNOTHERIDAE SP.
PINNIXA PEARSE!
STIPUNCULA SP.
PHASCOLION SP.

PHORONIS ARCHITECTA
AMPHIURIDAE SP.
AMPHIOPLUS ABDITUS
MICROPHOLIS GRACILLIMA
OPHIOTHRIX ANGULATA
HO! OTHUROIDEA SP.
ASCIDIACEA SP.
BRANCHIOSTOMA CARIBAEUM

TOTAL DENSITY

TOTAL NUMBER OF SPECIES

BENTHOS ABUNDANCE BY STATION AND SPECIES
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SPECIES NAME
PORIFERA SP

HYDROZOA SP.

ATHENARTA

THENARIA SP
PLATYHELMINTHES SP.
STYLOCHUS SP

EUPLANA GRACILIS
NEMERTINA SP =RHYNCHOCOELA
NEMATODA

POLYNOID SP
LEPIDONOTUS SUBLEVIS
LEPIDASTHENIA VARIUS
LEPIDAMETRIA COMMENSALIS
POLYNOID GENUS D
POLYNOID GENUS B
STHENELAIS OBLIQUIS
PALEANOTUS HETEROSETA
PARAMPHINOME SP B8
PHYLLODOCIDAE SP.
PHYLLODOCE CASTANEA
PHYLLODOCE ARENAE
ETEONE HETEROPODA
EULALIA SANGUINEA
PARANAITIS POLYNOIDES
GYPTIS BREVIPALPA
ANCISTROSYLLIS CF HAMATA
ANCISTROSYLLIS JONESI
CABIRA INCERTA
AUTOLYTUS DENTALIUS
TYPOSYLLIS SP
TYPOSYLLIS PROLIFERA
TYPOSYLLIS CF. LUTEA
EXOGONE DISPAR
EXOGONE LOUREI
EXOGENE ATLANTICA
SPHAEROSYLLIS SPP.
SPHAEROSYLLIS TAYLORI
BRANIA WELLFLEETENSIS
BRANIA CLAVATA
EHLERSIA CORNUTA
HAPLOSYLLIS SPONGICOLA
ODONTOSYLLIS ENOPLA
STREPTOSYLLIS PETTIBONEAE

PARAF  NOSYLLIS LONGICIRRATA

NEREIDAE SP.
CERATONEREIS IRRATABILIS
NEANTHES MICROMMA -
NEANTHES ACUMINATA
NEANTHES SUCCINEA
NEREIS SP.

LAEONERELS CULVERI
NEPHTYS SIMONI
GLYCERIDAE SP
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SPECIES NAME

GLYCERA AMERICANA
GLYCERA DIBRANCHIATA
HEMIPODUS ROSEUS
GLYCINDE SOLITARIA
GONIADIDES CAROL INAE
ONUPHIDAE SP.

DIOPATRA CUPREA
KINBERGONUPHIS SIMONI
MOOREONUPHIS NEBULOSA
EUNICE TENUIS

MARPHYSA SANGUINEA
LUMBRINERIS VERRILLI
LUMBRINERIS SP. D
DRILONEREIS LONGA
ARABELLA MUTANS
SCHISTOMERINGOS RUDOLPHI
PETTIBONEIA SP A
ORBINIIDAE SP.
HAPLOSCOLOPLOS FOLIOSUS
HAPLOSCOLOPLOS FRAGILIS
HAPLOSCOLOPLOS SP
NAINERIS BICORNIS
NAINERIS DENDRITICA
SCOLOPLOS RUBRA
ORBINIA RISERII
ARICIDEA PHILBINAE
ARICIDEA TAYLORI
ARICIDEA SP. C
ARICIDEA CATHERINAE
ARICIDEA FRAGILIS
CIRROPHORUS LYRA
SPIONIDAE SP

POLYDORA LIGNI
POLYDORA SOCIALIS
POLYDORA WEBSTER!
PRIONOSPIO HETEROBRANCHIA
PRIONOSPIO CRISTATA
PRIONOSPIO SP.

SPIO PETTIBONEAE
CARAZIELLA HOBSONAL
PARAPRIONOSPIO PINNATA
STREBLOSPIO BENEDICTI
APOPRIONOSPIO PYGMAEA
SCOLELEPIS TEXANA
SCOLELEPIS SQUAMATA
MINUSPIO CIRRIFERA
BOCCARDIELLA SP. A
MAGELONA PETTIBONEAE
MAGELONA CF CINCTA
FOECILOCHAETUS JOHNSONI
SPIOCHAETOPTERUS C. OCULATUS
CAULLERIELLA SP.

THARYX ANNULOSUS

BENTHOS ABUNDANCE By STATION AND SPECIES
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BENTHOS ABUMNDANCE BY STATION AND SPECIES

NUMBER PER SOQUARE METER
OCTOBER 1983

STATION

SPECIES NAME 21 22 23 24 25 26 27 28 29 30
CAPITELLA CAPITATA 0 0 0 128 0 o
NOTOMASTUS LATERICEUS 0 17 0 0 0 0
MEDIOMASTUS CALIFORNIENSIS 0 53 747 [e) 4459 23%
MEDIOMASTUS SP. 181 459 4] 21 0 2656
CLYMENELLA TORQUATA 32 i 0 o 0 0
MALDANE GLEBIFEX 1 0 o 0 0 0
AXIOTHELLA MUCOSA o 32 7% 1 o 24%
OWENIA FUSIFORMIS 0 0 1 0 0 (o]
MYRIOCHELE OCULATA 21 288 171 0 43 2560
SABELLARIA VULGARIS (¢} 0 160 0 o 341
PECTINARIA GOULDII 21 [¢] 0 0 75 75
ISOLDA PULCHELLA (4] o 1 (4] 8] 11
PISTA CRISTATA 11 0 11 0 0 0
PISTA QUADRILOBATA 0 0 53 " 0 0
POLYCIRRUS SP 0 149 (8] (¢} ] 107
THELEPUS SETOSUS 0 0 0 43 352 32
LOIMIA MEDUSA (¢} 43 o 0 0] 21
TEREBELLA RUBRA (o] o] 1 0 (6] C
AMAEANA TRILOBATA &) 53 (o} 0 O (0]
CHONE AMERICANA (¢} 21 S01 21 53 7%
MEGALOMMA BIOCULATUM o 1 i1 0 6] 0
FABRICIA SABELLA 0 11 1141 32 480 6763
HYPSICOMUS PHAEOTAENIA ) 0 0 0 96 o
SERPULIDAE SP. o 0 0 32 0 43
SPIRORBIS SPIRILLUM (&) 0 0 1536 (¢] (o]
HYDROIDES DIANTHUS 0 0 11 0 160 32
FILOGRANA IMPLEXA ] 0 o o 20843 o
POLYGORDIUS SP 0 43 0 0 0 0
OL IGOCHAETE 53 1397 17 693 1088 576
SOLARIORBIS SHIMERI 0 0 0 (4] 64 0
CAECUM PULCHELLUM 8] 0 0 $12 416 1045
CAECUM STRIGOSUM (o] 0 0 o 21 0
CAECUM PLICATUM o 0 (o] (8] (o] 11
DIASTOMA VARIUM 0 (4] 0 181 0 0
EPTONIUM FOLIACEICOSTUM 0o (¢] 1 0 0 0
CREPIDULA PLANA 1 32 203 0 939 2507
CREPIDULA MACULOSA o 0 0 1013 0 11
NATICA PUSILLA 0 4] 1" 0 0] o}
POLINICES DUPLICATUS 0 1 (6] 0 o] 0
MITRELLA LUNATA 32 21 21 299 (0] 96
ANACHIS OBESA 0 O 0 0 21 0
ANACHIS SEMIPLICATA 0 0 (8] 1" 0 o]
CANTHARUS CANCELLARIUS o & | 32 0 O 0
NASSARIUS VIBEX 21 0 0 43 0 a3
OLIVELLA SP. A 1" 8] o] 0 0 ¢]
OLIVELLA SP B 11 32 43 0 0 11
OLIVELLA MINUTA 0 0 0 64 0 1
GRANUL INA OVULIFORMIS 0 0 0 64 0 32
MARGINELLA APICINA 0 (4] (4] 128 o 43
MARGINELLA LAVALLEEANA 0 0 (o] 0 0 75
ODOSTOMIA IMPRESSA 0 0 0 128 0 0
ODOSTOMIA BISUTURALIS 0 (4] 0 11 0 0
TURBONILLA SP 53 o o ¢] 21 o



BENTHOS ABUNDANCE BY STATION AND SPECIES

NUMBER PER SQUARE METER
OCTOBER 1983

STATION

SPECIES NAME 21 22 23 24 25 26 27 28 28
TURBONILLA CONRADI 11 o} 0 0 0

ACTEON PUNCTOSTRIATUS Fa (o] C 0 0
ACTEOCINA CANALICULATA - 171 32 4] 1" 288

PHILINE INFUNDIBULUM o 0 P o 0

HAMINOE SUCCINEA 0 0 0 0 0
APLYSIINAE SP. 0 0 0 11 )
NUDIBRANCHIA SP 0 0 0 0 0
DORIDIDAE 0 0 o 0 o

DOSINIA DISCuUs 0 (o] 1" 0 &)
APLACOPHORA SP . A 0 0 1" 0 o
BIVALVIA SP o} (0] 139 [¢] 0

NUCULA PROXIMA 1" 43 21 0 [0}
NUCULANA ACUTA 21 75 160 (o] o
MUSCULUS LATERALIS 0 0 1" 0 0
BRACHYDONTES EXUSTUS (o] (¢] 0 [¢] 75
AMYGDALUM PAPYRIUM 0 0 1" 21 21
CRASSOSTREA VIRGINICA o 0 43 64 1621
DIPLODONTA PUNCTATA ) 64 203 0 (o] 1
ERYCINA SP. o 0 7% (o] 0 0
MYSELLA PLANULATA 0 128 32 1" 11 160
ALIGENA TEXASIANA o] 53 0 o o 0
NEAEROMYA FLORIDANA 32 85 0 (o] 0 P ¢
CARDITAMERA FLORIDANA o o (4] 64 0 0
CRASSINELLA LUNULATA 0 1" 32 0 0 1
LAEVICARDIUM MORTONI 4] 0 21 [¢] 21 139
TRACHYCARDIUM MURICATUM 0 0 11 0 0 11
MACTRA FRAGILIS 0 0 0 0 0 11
TELLINA VERSICOLOR 0 107 32 0 0 43
TELLINA TEXANA 0 0 64 0 0 (o]
TAGELUS DIVISUS (o] 192 64 0 o 43
SEMELE BELLASTRIATA o] (8] 21 0 21 43
SEMELE PROFICUA 0 o o 0 0 85
SEMELE PURPURASCENS 0 (4] 128 (4] 0 0
ABRA AEQUALIS 1" 224 75 0 0 21
POLYMESODA CAROL INIANA 0 0 53 (o] (4] 21
TRANSENNELLA CONRADINA 0 0 0 0 (0] 43
MERCENARIA CAMPECHIENSIS 0 1" 0 0 0 0
CHIONE CANCELLATA 0 o} 21 0 0 ]
CORBULA CONTRACTA 0 [¢] 75 Q 0 21
PHOLADIDAE SP (¢] (o] 32 0 0 0
PANDORA SP. (Juv ) 4] 0 1" 4] 0 0
LYONSIA HYALINA FLORIDANA 1" 0 21 0 21 128
DENTALIUM LAQUEATUM &) 0 1 o} 0 0
MYODOCOPA SP 1" 107 192 32 (0] 277
PODOCOPA SPP . 0 (&) 1" 0 0 1
CALANOID COPEPODA " 32 13¢ 523 64 363
HARPACTICOID COPEPCDA 21 53 6 0 32 469
CYCLOPOID COPEPODA o 0 1 0 0 o
BALANUS IMPROVISUS 0 0 0 32 0 0
BALANUS VENUSTUS o 0 0 o [¢] 331
MYSIDOPSIS BIGELOWI 21 0 0 0 0 0
LEUCON SP. A 1 O (¢} &) ¢] (¢}
OXYUROSTYLIS SMITHI 0 21 1 0 0 o0



BENTHO®

SPECIES NAME
CYCLASPIS S# 8
VAUNTHOMP SONT A
KALLIAPSEUDES
HARGERIA RAPAX
APANTHURA MAGNIFICA
APANTHURA CF s IGNAT A
XENANTHURA BREVITELSON
PANANTHURA FORMOSA
EURYDICE ITTORALI
ARA RCEIS CAUDATA
ERICHSONE A CF ATTENUATA
EDOTEA RILOBA
AMPEL ! A HOLMESI
AMPEL ISCA AGASSIZI]
AMPELISCA ABDITA
GITANOPSIS SF
CYMADUSA COMPTA
LEMBOS SMITHI
ACUMINODEUTOPUS NAGLE!
RILDARDANUS LAMINOSA
BATEA CF CATHARINENSIS
COLOMASTIX HALICHONDRIAE
COLOMASTIX S§
CERAPUS SP &
COROPHIUM LOUISTANUM
COROPHIUM ACHERUSICUM
COROPHIUM LACUSTRE
ERICTHONIUS BRASILIENSI
GRANDIDIERELLA BONNIEROIDE
ELASMOPUS LEVI
MELITA ELONGATA
PHOTIS MELANICUS
PHOTIS MACROMANUS
LEUCOTHOE CF SPINICARPA
LISTRIELLA C¥F BARNARDI
MONOCULODES NYEI
FUDEVENOPUS HONDURANLUS
EOBROLGUS SPINOSUS
PODOCERUS SP
PARACAPRELLA TENUIS
TRACHYPENAEUS CONSTRICTUS
LUCIFER FAXONI
LEPTOCHELA SERRATORBITA
PERICLIMENES LONGICAUDATUS
PERICLIMENES AMERICANUS
PALAEMON FLORIDANUS
ALPHEUS HETEROCHAELILS
ALPHEUS SP
AL PHE NORMANN |
E PLEURACANTHA
AFFINIS
ANASSA ATLANTICA
CALLIANASSA SF

TAT

QUARE

19873

ION ANI

METER

TATION




SPECIE NAME
PAGURIDAE  F
PAGURL BREVIDA
PETROLISTHE®
EUCERAMUS PRAEL
BRACHYURA Si§ {
HYPOCONCHA SABUI
MAJIDAE SP i
LIBINIA EMARGINA
HETEROCRYPIA
PELIA MUTICA
PORTUNUS GIBBESI
XANTHIDAE SP
EURYPANOPEUS DEF
NEOPANOPE TEXANA
PANOPEUS HERBSTI
MICROPANOPE NUTI
EURYPLAX NITIDA
PINNOTHERIDAE SF
PINNIXA CHAETOPT
DINNIXA RETINENS
SIPUNCULA SP
PHASCOL ION SF
PHORONIS
BRYOZOA
GLOTTIDIA
OPHIOLEPIS
OPHIODERMA
HEMIPHOLIS
AMPHIURIDAE SP
AMPHIODIA PULCHE
AMPHIOPLUS ABDIT
MICROPHOL IS GRA(
OPHIOTHRI X ANGUL
HOLOTHUROIDEA SP
HOLOTHURI IDAE S§
ASCIDIACEA S§
MOLGUL IDAE SP
BRANCHIOSTOMA
HIPPOCAMPUS 2051
SYMPHURUS

Juv

SP EC

sp
y

TOTAL DENSITY

TOTAL NUMBER OF

RANUIL

PLAGIUS

BENTHO

TYLU

ARMATLU
ONG’ JS
v )

0OSA

!
TA
ATA
I

RE 5
TEXANA

I

1
1
1
i

Gl

ERANA

ARCHITECTA

TOPRO(

PYRAMIDATA
ELEGANS

TA

FLONGATA

LLA

Us

el
ATA

IMA

FLORIDAE

ERAE
A

ABUND AN(

NUMBER

E BY

PER
OBER




SPECIE NAME
HYDROZOA ¢
ATHENARIA
THENARIA
POLYCLADII
STYL"CHU
NEMERT INA
NEMATODA
LEPIDONOTUS SUBLEVI
POLYNDIIL FENUS
POLYNDID GENUS
SIGALIONIDAE
STHENELAIS O8I
PARAMPH I NOME
PHYLLODOCIDAE
PHYLLODOCE CASTANEA
PHYLLODOCE ARENA
ETEONE HETEROFODA
EULALIA SANGUINEA

GYPTIS BREVIPALPA

PARAHESIC

INE LUTEOLA

PODARKE OBSCURA

ANCISTRO®
AUTOLYTU!
TYPOSYLIL
EXOGONE |

YLLIS HARTMANAE
> DENTALIUS

| ! LUTEA
JISPAR

EXOGONE LOURE!]
SPHAEROSYLLIS SPi

SPHAEROS
BRANIA S§

YLLIS TAYLORI

BRANIA WELLFLEETENSIS

BRANIA !
EHLERSIA
EHLERSIA

AVATA
ORNUTA
FERRUGINA

HAPLOSYLLIS SPONGICOLA

ODONTOSY!
SYLLIDES
STREPTOS
PARAP [ ONI
NERE IDAE

LIS ENOPLA
FLORIDANU

YLLIS PETTIE
YLLIS LONGI

’

CERATONEREIS IRRATABILI

NEANTHES
NEANTHES
NEREIS R

MICROMMA
SUCCINEA
11SEI]

PLATYNEREIS DUMERI

LAEONERE
NEPHMT Y

IS ULVERI
SIMONI

AGLAOPHAMUS VERRI
GLYCERA AMERICANA
GLYCERA DIBRANCHIATA
HEMIPODUS ROSEU
GLYCINDE SOLITAMIA
GONIADIDE CAROL INAE
DIOPATRA CUPREA

BENTHO!

ABUND AN

NUMBE R




NU
NERI
NERI

ERE

LA
EA

TOME R INGI
INE LA

AR
AR
ARICII
{RROPHOR
POLYDORA

'
ik
¥
|

POLYDORA WEBSTERI

PRIONOSPIO HETEROBRANCHIA
PRIONOSPIO RISTATA
SPIO PETTIBONEAE
CARAZIEL A HOB NAE
PARAPRIL.OSPI INNATA
>TREBLOSPIO | i
APOPR IONOSP | Y £ A
SCOLELEP]

MINUSPIOD

BOCCARDIE

MAGE L ONA

POECTLOM

SP 10CH

IRRAT

AULLERIE

THARY X ANNI

HAE T( N

ACROC IRRUS

ARMANDIA Ma

APITELLA

HE TERDMA

NOTOMA

MED 1 OMA

MEDIOMAST

MEDIOMASTU

ASYCHIS ELONGAIA
LYMENELLA TORQU
AXTOTHELLA MUCK
OWENIA FUSIFORM]
MYRIOCHELE OCULAT




AMAE ANA
TERESE
CHONE AME Q]
MEGAL OMMA
FABRI
SPIROREI]
VERMIIL
BOGUE A
BOGUE A

At (

DIA

SCHWE

ME L ANE

REPIDU
CREFPIDU
MITRELL
ANACHI
CANTHAR
MASSARI
OLIVELLA
OLIVELLA MIN
GRANUL INA OVULTY

MARGINELLA APICINA

MARGINELLA LAVA
TEREBRA PROTEXTA
ODOSTOMIA IMPRE
ODOSTOMIA BI
TURBONITLLA 3
TURBONILLA INR A

ACTEON PUNCTI Rl

ACTEOCINA ANAL |
HAMINOE INE A
DORIDIDAE
POLYPLA PHORA
CHAETOPLEURA AF
APLACOPHIRA §
BIVALVIA S§
NUCLHLA PROXIMA
NUCULANA ACUITA

et

Al

ANA




SPECIE NAME

ANADARA TRANSVERSA
BRACHYDONTE E x !
AMYGDALUM PAPYRIUM

LIMa i

CRASSOSTREA VIRGINICA
LUCINA NASSULA
DIPLODONTA PUNCTATA
MYSELLA PLANULATA
CRASSINELLA LUNULATA
LAEVICARDIUM MORTONI
TELLINA VERSICOLOR
TELLINA TEXANA

TAGELUS DIVISUS

SEMELE PURPURASCENS

ABRA AEQUALILS

POLYMESDDA CAROLINIANA
MERCENARIA CAMPECHIENSIS
CORBULA CONTRACTA
PHOLADIDAE SP

LYONSIA HYALINA FLORIDANA
CARDIOMYA GEMMA
DENTALIUM LAQUEATUM
HYDRACARINA S§
ANOPLODACTYLUS PETIOLATUS
MYDDOCOPA SP

PARASTEROPE POLLEX
HAPLOCYTHERIDA SETIPUNCTATA
CALANOID COPEPODA
HARPACTICOID COPEPODA
BALANUS VENUSTU
OXYURODSTYLIS SMITHI
CUMELLA SP A

CYCLASPIS SP B
YAUNTHOMPSONI A
CALOZODION WADEI
KALLIAPSEUDES SF A
APANTHURA MAGNIFICA
APANTHURA CF SIGNATA
HOROLANTHURA IRPEX
ERICHSONELLA CF ATTENUATA
EDOTEA MONTOSA

EDOTEA TRILOBA
MUNNA CF HAYESI]
AMPEL ISCA HOLMESI
AMPEL ISCA SP
AMPELISCA ABDITA
GITANOPSIS SP

AMP I THOE LONGIMANA
CYMADUSA COMPTA
LEMBOS SMITHI
ACUMINODEUTOPUS NAGLEL
BATEA CF CATHARINENSI
CERAPUS SP A




SPECIES NAME
COROPHIUM LACUSTRE
ERICTHONIUS BRASILIENSIS
GRANDIDIERELLA BONNIEROIDES
MAERA CF wiLLIAMS]
MELITA ELONGATA
PHOTIS MELANICUS
LISTRIELLA CF. BARNARDI
LYSIANOPSIS CF ALBA
MONOCULODES NYEI

SYNCHEL IDIUM CF_ AMERICANUM
EUDEVENOPUS HONDURANUS
PODOCERUS SP.

TIRON TRIOCELLATUS
PARACAPRELLA TENUIS
TRACHYPENAEUS CONSTRICTUS
LUCIFER FAXONI
LEPTOCHELA SERRATORBITA
PERICLIMENES LONGICAUDATUS
PERICLIMENES AMERICANUS
ALPHEUS NORMANNI
OGYRIDES ALPHAEROSTRIS
CALLIANASSA SP.
PAGURIDAE SP
PAGURISTES HUMMI
PAGURUS GYMNODACTYLUS
EUCERAMUS PRAELONGUS
BRACHYURA SP. (Juv )
MAJIDAE SP. (Juv.)
HETEROCRYPTA GRANULATA
PORTUNUS GIBBESII
XANTHIDAE SP.
PANOPEUS HERBSTII
PINNOTHERIDAE SP.
PINNIXA CHAETOPTERANA
PINNIXA PEARSEI
PINNIXA RETINENS
SIPUNCULA SP.
PHASCOLION SP.
PHORONIS ARCHITECTA
BRYOZOA SP_=ECTOPROCTA
GLOTTIDIA PYRAMIDATA
AMPHIURIDAE SP.
OPHIOPHRAGMUS SP .
AMPHIOPLUS THROMBOIDES
AXTOGNATHUS SQUAMATUS
HOLOTHUROIDEA SP.
BRANCHIOSTOMA FLORIDAE

TOTAL DENSITY
TOTAL NUMBER OF SPECIES

-

.

-

- -

w
“0CO00CO00COCOON0D=-=«000C0O000000CO=-0WO0 -

~

-
-~

~
CO0=«0MO0=-=00

9781

BENTHOS

32

ABUNDANCE BY STATION AND SPECIES

NUMBER PER SQUARE

OCTOBER

CCOoOC0OC0WwW

32

-

N -\

N -
CO=«=wC=20=«=«0000C0O=0C

5269

87

1983

34

METER

STATIOM
35 36 37
149 192
21 32
64 21
3 0
o (¢]
0 75
107 320
Le] 0
o] 21
4] 11
0 32
(#] 1
43 21
o 0
0 8]
(¢] 21
0 21
(6] 0
0 0
(o] 0
0 )
1" o
85 32
1" 0
1 0
32 0
235 17
0 0
1 &)
0 0
1 o
(&) 0
17 160
21 1"
0 0
1" 0
0 0
0 21
0 0
0 (&)
75 1"
160 96
(o] 21
0 11
0 8s
32 32
213 21
45248 : 1895%
132 - 1414

38

39

40
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ION AND WEEK OF

EMBER
SURFACE

TIDE WINDOW




TTOM TEMPERATURE RE ; I IN AND WEEK OF

JIANUARY ¢ ANUARY JANUARY 3, 1 JANUARY
IRFACE Bl LA ¢ URF Af

‘ 12.3
$9.3

{ s

URFA t

)

8
|
a8







ON ANI WEEK OF

JANUARY 23 1984
IRFACE BOTTOM

3 e

14 v

19 e

WINDOW

IDE TIDE WINDOW




4.3 IMPINGEMENT AND ENTRAINMENT

B4-14498-48C




FRO DECEMBER 3 FEBRUARY 14 1984

SPECIES NAME NUMBER COLLECTED

OGCOCEPHALUS RADIATUS
PRIONOTUS TRIBULUS
ANCHOA MITCHILLI
UROPHYCIS FLORIDANA
BAIRDIELLA CHRYSOURA
PEPRILUS BURTI

LAGODON RHOMBOIDES
ARIUS FELIS
SPHOEROIDES NEPHELUS
HILOMYCTERUS SCHOEFFI
FUCINOSTOMUS GULA
HIPPOCAMPUS ERECTUS
LACTOPHRYS QUADRICORNIS
HYPSOBLENNIUS HENTZI
SYMPHURUS PLAGIUSA
MONACANTHUS CILIATUS
PRIONDTUS SCITULUS
MENIDIA SP

ALUTERUS SCHOEPFI
SYNGNATHUS FLORIDAE
CYNOSCION NEBULOSUS
EUCINOSTOMUS ARGENTEUS
MONACANTHUS HISPIDUS
TRINECTES MACULATULS
ACHIRUS LINEATUS
MEMBRAS MARTINICA
HYPORHAMPUS UNIFASCIATUS
HAEMULON AUROLINEATUM
ETROPUS CROSSOTUS
SYNGNATHUS SCOVELLI
OPSANUS BETA

CHASMODES SUBURRAE
ANCYLOPSETTA QUADROCELLATA
SYNGNATHUS LOUISTANAL
MYROPHIS PUNCTATUS
ANCHOA HEPSETUS
GOBIESOX STRUMOSUS
CHAETODIPTERRUS FABER
HARENGULA JAGUANA
CHLOROSCOMBRUS CHRYSURLS
ASTROSCOPUS Y-GRAECUM
MUGIL CEPHALUS
DASYATIS SABINA
BREVOORTIA PATRONUS
SYNODUS FOETENS
STRONGYLURA NOTATA
OPHICHTHUS GOMESI
CYNOSCION ARENARIUS




PORICHTHYS PLECTRODON
SELENE VOMER

ORTHOPRI FISs CHRYSOPTERA
OLIGOPLITES SAURUS
OPHIDION GRAYI]
STRONGYLURA MARINA
CENTROPRISTIS STRIATA
APOGON AUROL INEATUS
ELOPS SAURUS

ANCHOA S¥F

SERRANUS ATROBRANCHU
ARCHOSARGUS PROBATOCEPHALUS
LETOSTOMUS XANTHURUS
GYMNURA MICRURA
SYMNOTHORAX NIGROMARGINATUS
CLUPEID

BREVOORTIA WAUNTERI
DIPLECTRUM FORMOSUM
LUTJANUS GRISEUS
MENTICIRRHUS AMERICANUS
SCORPAENA BRASILIENSIS
OPHISTHONEMA OGL ITNUM
BAGRE MARINUS

FUNDULUS GRANDIS
FUNDULUS SIMILIS
HIPPOCAMPUS ZOSTERAE
SYNGNATHUS SP
MYCTEROPERCA MICROLEPIS
ECHENEIS NAUCRATES
CARANX HIPPOS

POGONIAS CROMIS
SCIAENOPS OCELLATUS
FAMILY OPISTOGNATHIDAE
BATHYGOBIUS SOPORATOR
MICROGOBIUS THALASSINUS
PEPRILUS ALEPIDOTUS
UNIDENTIFIED




IMP INGEMENT

UMMAR Y

FROM DECEMBER 3 1983 10

SPECIES NAME

PENAEUS DUORARUM
METOPORHAPHIS CALCARATA
CALLINECTES SAPIDUS
ALPHEUS HETEROCHAELIS
PORTUNUS GIBBESI
LOLLIGUNCULA BREVIS
SQUILLA EMPUSIA
PALAEMON FLORIDANUS
XANTHIDAE

ALPHEUS NORMANNI
PETROLISTHES ARMATUS
HIPPOLYSMATA WURDMANNI
PALAEMONETES INTERMEDIUS
TRACHYPENAEUS SIMILI
MENIPPE MERCENARIA
LIBINIA DUBIA
PALAEMONETES VULGARIS
NEMERTINEA

PORTUNUS SPINIMANUS
TOZEUMA CAROL INENSE
UPOGEBIA AFFINIS
SESARMA RETICULATUM
PELIA MUTICA

ANNEL IDA

UCA SPECTOSA

UCA SF

PITHO LHERMINIERI
ANACHIS SP

FEBR.

JARY 14

NUMBER

1954

COLLECTEI

21561
12358
3402
1830
1536
146
342
288
195
58
53

47

24

21




1 Mi

NUME: R AND

DE (

AVERAGE
PER ¢
COLLEC

OGCOCEPHALUS RADIATUS
ARIUS FELIS
EUCINOSTOMUS GULA
EUCINOSTOMUS ARGENTEUS
HAEMULON AUROL INEATUM
ANCHOA MITCHILLI
BAIRDIELLA CHRYSOURA
HIPPOCAMPUS ERECTUS
PRIONOTUS TRIBULUS
MONACANTHUS HISPIDUS
HYPSOBLENNIUS HENTZI
CHA<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>